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(57) Abstract: Disclosed is a 
ceramic heater wherein a heating 
resistive element and a lead 
member for supplying current 
to the heating resistive element 
are embedded in a ceramic body. 
By controlling the cross-sectional 
shape or flat surface shape of 
the heating resistive element, the 
ceramic heater can have excellent 
durability. 
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2 2 

l^§S*ic:5£<5}t^ri!{c:j;«9.|g|^ffi^^53(DW^t^^fRlJi$"fr;5ri!^SBrtg-efe^ 
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[0074] ^/c. ^«^#:53^bT{*. w. Mo. Ti<Dmm. mtm. mtm^^m^j^h 

^m\^x^K>.^'7^^y^^—^i(Dm^m^^(DmmMm\z.^^m:h^m^n^ 
mm^^^m:U(Dmtmm\^^-5m:Ltt^x^^, 

[0075] mM<DMWt4. 

[0076] mi6K^irX9 1^. ^|^^^^53{*. m#:(^^«9ML^^bTV ^fcy-K$|55 
4f*. ^l^^^#:53J;^9V■^^-:/||^g^5J£<^c^oTV^^gR^^^gi-o l§f^®^^53^ 

y-m45i:or3ii5iY}*. mmm(7)^M^m^MM'r^h(DXh^o mmm.^i^5 

^{«f^^^#:3J;t9^>^-?^->'tSdSjrS<f^i9^fe/c@0f^#*i-6o 
[0077] ^i^e^^53i!y-K§P54(Drai5BY^lmm*«i!i-;5i!. -^^^^yi^^i—^KDmm 
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o(Dmm^—\'^^mm^mx^mmi^^i^53<Dmmi^mtir^o mmi&^i^53(D 

K^irx^ic^ ^mwm.i$^53tv—}'^t\i54(DmmY^imm}^±{cir^^ticx^. m 

mm.^i$^53tv-}'^n^54(Dmumi^^ux^o ^tc. mmm:m^<DM:Mum^iio 

[0079] *fc. -fe-^5:5/i5^t— ^50{*, i|iSTt-^feH;aS6mmiJ>lT-efct9 (01 . K§|354 

(D^<^—>mmmKf)nmm—4niTnXh^m^imi60m) . y— K$|34(D/^i?^— ^ 
r^j^gi^lXi:^^®^#:3i:y-K§|54(D^PSYi:(Z)M#;6S^^^mi-ii:m*bV^ 

o 

Y^3X~^ 

^(Dmm^it^ir^x^Kmmm:^i^53tv—}''^54t^mmirtii^^ mmmm 
KMir^m^K^^^m-r^^t^^'^mtfi^^o y-K^54<D/^^5'-^r^jEgilx;os/J^$ 
<jfe^{5^*i^mm^N]iJPbfc^#<D^^is^^s^c^-r<7fcs^5,^f^^^^53i!y 

— K$P54cor^|5SY^j[£(f^r^-t?iit^'l4^^^l;ii^ori!;a5-e^So 
[0080] ±5£ti(Dil«9. mmU^i^53t^J—}^^^54(DmmY^lmm)^±lZ.ir^^tXmi'ti: 
m^^^nh^^o l^^^U ±'y^^y^\l—i^50(D^m<DmWimXV—\^'^54<D^<i^— 
l^mmmKii^4mia}^TKf£^m^i'i. m^m:nm6min^mx.XV—h^^4(D^<i^— 

>mmmKm4nmi^mK.^m^i^. mmmm(Dmm^^^-['i^tmM,^\ -^^-c% y 

-Ktl554(D/-^i5^-^r^milX^^m^S^#:53^y-Ktl554(Dr^|®Y^;asjb^^3teJ^ 
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^)Xiftntmmm^:^^<ir^^t^^x^^^Km2mmm3h(D^<^->mmm^o 

%-25%i!i-^ri!;$5^^-efe§o 10%^TIlI^^^2^|^§|5^^(t''ceVv-?i5^->'^ 

[0082] |lii(D?l^ffi5. 

h^mWrf-^X^ tcy — KtV64;0S^©$tt-CV ^;5o KMJi\^fc±9^yi:7)3^M 
#:62a, 62b^S'J(^-fe7^5'i57^?l^#:62c^r^};iAtvTM:Jafc^, 1650— ITSO'CtD 

•So 

[0083] ■ir95^;/i^S#:62(i, m^i^yb^hfj:^^9^y:^^^i^62a^ 62b, 62c;5SM^l:$tl/-C 

?l^^$tLTv^5o -fe^55^:^*#:62tLT{*. mm(Dj^m3tmm(Dm^tmmw±9^ 

oSi ^WSi ^^t5c$-^§^^tcj;«9. -fe9^5/i5^^#:62(DWeS*^^|^^S^#:63 

2 2 
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o 

[0084] ^mM<Dm-m(D'^9^^y^^—^60i'i. ^m^^ir^'^9^^y^mi^62<D\Hm^ 

60K^\^x.±y^y^mi$^62K^~kn^MmM^o. 5—2. omm%tvfc^t^w 

[0085] irfj:fDib. ir755/^S#:62cti-e-^^:^V— i/3:/(Dj^H^>fe§SiO ^^^>-r g 

2 

[0086] •^9^^yi^mi$^62K-^^^tl^SiO (Dm^m^W±ir^fci^(D 

2 

[0087] ±9^-^^mi^62(D^mMm. smmvo^mxhtu-^. ±9^^y^mi^2icm 

2 

[0088] — •^'7^y^mW-Q2(DmM^i)^2. om*%^Mx.^^^ Sio J;iJ:^M^#f*tl 

2 

mXX<^o ])—V^°l^64(Dmmi^1^^^tl^^^tm6S<D^i^mW80nni^mx. 

^t. ±9^^yi^}^—i^60(Dm^m^^^tir^o 
[0089] ^9K^yi^mi^62tfi:^'^9K^y^y^mm^Ml^X^m^mMir^<DU^^^U—i^^ 
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2 

2 

2 

mM^O. 5—2. 0mm%icM'mir:biat^'^9^^y^mi$i62{cmMir:b^mM^^ 

2 

^^-r^^tKX^. SiO ;6SSiO(D?l^-e#^b^</.e«9. SiO 

2 2 

[0092] Kt°>'64(Di^^/05O. 5nimJ^T-efe«9. ;0^O, Kfc°>'64^ffi(D^^kS68(D 

^^X^^o y— Kt°^64(Z)^S^So. 5mm^®x.^i:. ir^55/^S#:62i:y— Kt°^64 

^•^ W W^i^ J:o-C|^i^-r^/^ ff^ i^y-KtV64;eiSj^;;^^^^®r iit^ti;as 

^Mbi-6o y— KtV64(DJ^S}*. 0. 35mmi^T^i-6r^^5$^>l;i0*LV\ — 

y-KtV64(DS:/h^}*. ^I^®^^63i!y— Kt°^^64(0^^it};iJ;oT^^6o -fe 
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o 

[0093] ^hK. y— KtV64(D?^^^^;5S30/i mJ^T-efe^-i!^5a*bV\ ^(^J;9^ce|§ 

^'i!^sm5l5§o y— Kt°>-64(D|^^H*A#/5530/i m^^X.§^^75/^<^3iM;6S-¥-<^^ 
§/cfe^^L<;:eV\ y— KtV64(Z)*§M#{*20/imJ^T^S$^,jc^^bV\ y^K 
fc°^64(Djg^^^^30jumJ^T{^i-5{;i(*. -fe^55'i5^S^{c:'^W$*x6Na. Ca. S 

[0094] *fc. ^^^H#(Dy— Kt°>'64(Z)?aS^1200°CJ^Tt-i-§^^^W* 

Lv\ $bt-^*b<fi. y— Kt°^64(Z)?aS^^iioo'C^Tt-^.e^J:5t--r^^i:;5W 
*Lv\ y— KtV64#3£<DmS^T(f6ri!{;iJ;«9. y— KtV64{c:^i-6S^S:;^^5 

[0095] ^f^e^jL#:63^LTf*. W, Mo, Ti(Z)^^bi^, S^k^^. mtm^^J^^T^t-T^^ 

9K^y^\^—^(Dm^m^m(Dmmmm:i^x^ft^ti^m^ir^(Di^m\^x\^ ^^c. 
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[0096] mmnm^63i~i. mi9{Z7jki-x^\z^ ^tvxmmi-^m—<D^Bmm^63at 
, u-Kt°^4i:^g^L. ^(DmM.(Du&^rif^fc}^m-<DmWim.i7im3ax^h^ 

^M—^xit, •^9^^y^mi$i62^Km—<^^mn^m3atmr.(Dmmm.^m3h 

t])—}'^ii°>64tmmmm^\i65:dmm^nx\^^o «^5imtP65^57piii^<7)n'^t^ 

[0097] ±mmm(Dj^mi—5Xi-i^ ^n^ti^^m^. mkti:t'<D!WM(D^^(D'^9^^y^ 

mmmmxnm^tifcnmi^\^xhmt>fj:\^\ ^mmmmxit. -fe^^^y^t-^ 
^mm^x:^^m^<Dm^:iymK-D\^^xmmimm-r}s>. 

[0098] ^-f , -fe:^$5/i5'i>'— b3^f^Mi-^o Al O ^^^^tVX. SiO , CaO, MgO, ZrO 

2 3 2 

2 

^y^y^titi^m^^xhxw -^L-c. m)^iS:mmti.xm^t7i^^m(B o )^ie'^ 

2 3 

LTt>j;v\ ^mmt. mM(omnmm:tfj:^K.^h(Dxhtiitm^ms^^<Dj^mx 
Ba^b-c^>^v\ m^i^. mmmj:t^(D^mm.'^7i<im^mt\^xm-^\.xhx\^\ 

[0099] ^{cl, -fe:955/i^->— b3C0^B(c:, W, Mo, Ke(D\HimU±<D^m^^h^J:^mM.^ 

^i^^ir^o ^(Dt^, mmm.^i^tv—}'^mm^57i)^±'7^y^iy—h3<D-s:^:ff\^ 
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ti::^B:{it^P^^y^B:. CVD (Chemical Vapor Deposition) PVD (Physical 
Vapor Deposition) m^itl ^ffl V ^TJl^^brt) J: V 
[0102] ±'^^^y^m^nM^^it>±'^^-y^1^M2^ffm:ir^o irf3:^ib. ^^^ly^m^^M 

^) 15%. Tkiox^mM^xumir^o -^bT. j¥Lmbj^g?F^?;fe-eRi^)yticj?fe^^b. 

[0103] ^{Cl. '^9^^y^i^—h3^-^9^^y^l^.U2iC^t-Di-f^iym^mir^o 

±y^y^z^—h3(Dmmum.i^4tu—}'^^\m^5mm^tifz.m\^'^y^^ynMm^ 

iz.M\^xmfi:^mi^'^9^^y^1^M2i)mm^ti^^^i^. ±9^^y^iy—h3KMl^X 

2^^(DnhXm^^L-X'^'y^y^^^—h3^±'7^y^:^.U2iC^^i^n^o 

[0104] ±y^^y^-y—h3t±9^ry^^^U2^s^m'f-^^—'7mm^^'^^xmm'f-^o 

^-Tmmi^. ^—9m83tmmmm82^^hm)^^tix\^^o m^Hn^tifc±=7^ 

^y^}^^mi4i^^/vh=^:y-<r92±^mm^tixmmmi'^xmhti. rn-^io 

gl04O#*in5/Kl05J;iJ;«9. 9#107^t;?n— 9#108(Dct''L^(^^fR]l^— S 
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[0105] l^^^V^i^i^h. ^(?5iibMa?);^fe-e«. '^9^^y^m^i^l4^^^fj:2:$i<DT^—9lO 
^101. 102ti>^tL-C5Ftt'ej'ceV ^^mx-±'7^^yi:^^nmi4:^m^^tl^^t^^ 

±9^y^)^Mi$-14<Dmm\^^^^20^^^^^:^flX^^tf^^o 
[0106] -?:r-eEl20A(C^-r^gtCftx.T. El21(^^-rj;5?'^itbMfe^e^ffiV^Tt^ 
\\ m2UC^irmUXl^^ ±9^iy^^^—h3^mm^mVti±9^^y^^^i^l4^2 
^<Dm^ir^TT^—9ioi, i02raf;i#t|&bT^Tn— 9101, i02rat;i^fT^L/c 

Jin— 9l03i?ir9$5/^j^gff^#:i4^l¥J±[lIfeLTir95iy^:S^lt3^ir9^iyi^v^ 
ibKm'O. ±V2—9l03X'^y^y^^j^Wil4^^)±L.fcm^T^—'7l01^ 102(D 

mm7im-D<^t^w±x^^o 

[0107] 021 l¥^t^}*^(DJ;5^<e«^^^-r^o g|2i(Digg«, «3^^®8 

T92Rxj^m^f^^^±>^ii4^^hmm^tix\^^^o mi^mi^mmsi^^ t^-^io 

1, Tn— 9102. Jin— 9103, ##iggl04^U?110, ±vi—9T^U^^±> 
iMl3, ^«9mb^^-fe>'iMl5, WiK)ti\i^'T—y'/V116:b^hmi^^tiX\^^o 
#m^L-C<D##iggl04, 110}*, #|ins/Kl05, lll:}oJ;tJ?^iiixy>-i5?-'106, 
ll2^^hmm^thX\^^o f^^gt^^^KlOS. lll<D^«l;i«#^{t^5^ft^tL. #^ 
n^'KlOS. lll(D^m-i^}±i^V>^106. 112icmm^inXi^m^ti^X^Kfi:<^ 
TV^^o RttJf^(^Ti=i— 9101. 102. 9l03^^=^'i^#tt^^-r§#ti|^^^ 
^«bfc>b(Ot-J;oT?l^^$tL. 3^CD#n— 9<Di|iS{*-fe9^5/i5^^?l^#:i4<D;ft$J^ 
Ji}c:^S$tLTV>§„ 

[0108] Tn— 9101. Tci— 9102(D#n— 9#107. 108^*. ^^X^tl.l^Ci^^'e;^^^^;^^ 
o^^ti-ia©$;n'-CV^§o Jin— 9103«. 2^(DT^—y<D^^icyKm^mm^ti 
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^Kmm^tim^^mKfi:<^X\^^o ^UT. #i^n5/KllO(D#5S(;iJ;i9. 

^#107^U?a— ^#108(DctIiL^(D;^[R] (g|21(D^N]B;^fR]) 

[0109] Tn— 7l02(^tlIII]igM(H^IB§) (-J:«9. n— 9$il08^^>L>i!bT. Tn— 

^101. 102. _hn— 9l03{illl— ;^fR](|l|4(^^^C;^[R])tcllIiJ]$ti.§J;5t-^^o 
TV f^l&^^-fe^'iM 14{*-</Vh3^-<T92±{;i-fe^52/i5^^?l^#:i4^5-fe5,h$ 

[0110] 2:^(DTu—yl01, 102^U?_hn— 7l03(Dii:^^S^ tfrlB-fe7^5'i^^?l^#:i4(D 
iS^COO. 5—6. 4<t-efe§r^;eiW*bV\ ^Vi^'7(D^M^^-^y^y^)^Mi$^14(D 

^m^MVXO. dmUTXl-i. ir9^^y^^?f^#:i4t3:^-r§M*?)#{tJS^^5/js$< 
^.e^o ^n— ^CD^^;e»s-ir^^5^i^^?l^#:i4(7)^#(C^bT6. 4{^^_ht;i;fe5i:. M 

[0111] ±vi—9103(Dm.^^^. ±9^iy^^^i$il4(DM.^<D0. 5—2^Xh^:^tii^ 

^*bV\ ^fc. 2^(DTi^— ^101, 102r^(Dr^|5ga;5S^ mti-ty^^y^ mMi^l4(D 

MMhKMl^X. o<a^l/2b-efc^^^;0W*bv\ 

a=0-Cf*Tt^— 9101, 102|^d:^Sg|^§$b[iI^-etr/^V\ a> l/2b-e«-fe9^5'i5^ 

[0112] *fc. 2;2^(DTo— 9101, 102RXl±^—'7l03(D^>^^^KmU^^^. ^ffit- 
#tt#3^^M«-r^r^;5W*bV\ _ha— 9l03^tJ«2;2^(DTn— 9101, 102(D 
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[0114] 2;2^(DTn— ^101, 102:S.t^-hn— ^103C0^ffi{clMML./c#ttW^C0S! 

52^^^?l^#:i4(C^^f^^?l^^^|#fci-Bri^'|!i^SfeSo ^/c. 

[0115] _hn— ^103(D|Epj±>^j:dS0. 03—0. SMPa-tr^j^Sr^^^W^bV^ -hn— ^1 

Ufcl^t^tirfB^n— 9101, 102, 103(D^B^5f^o< BTtgtt;5S$>§o 
[0116] El2l<D^g-e{i, ^cDJ;5(cb-CJtbMJ6^^T5o . ■fe95:5/i5^S#2t^-fe9^5/i^ 
v'-h3^#^#(tfc-fe95s/i^^?l^#:i4^«Si^^g82--#fc|&i-§„ 11121 

-fe95:5/«?1^^14{*. -</Vb=i>--<T92_b^i9:5l^$*xTMM;K91*T'5l^fetbfc 
Tti— ^lOl^Tti— 9102(Dr^t^^Ti-§o ^(Di^i-bT. -tr9^5/^^?f^#:i4f*. 
iSj^^M82;0^^>iiLMise)Sg83(;i#k|&$;Jx^o 

[0117] ^^-c. m.mmm2t^hm\^w^mns3K^i^'r^nn. mco-^y^-y^mf^m 

[0118] m^M2i\z.BirXo\^. Tn— 9101, 'rxi—=9i02(Dm^^T\Jt.-^9^y^^^ 
#:14{*, Tn— 9101, Tti—^i02(D9\-nm^"^Wr^o b>5^LTn— 9101, 10 

2t-^'7^y^)M^W-lAt>^^m^^i:<>X\^^t\±mhf^\^\ ^^X\ Tn— 9102^^ 
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[0119] ^(C. _hn— ^103(Dci— ^|il09fCf*, ##^gl04(D#^n5/Kl05tiJ:S9. n 

[0120] ^VX. m22i^^irX^iC^ Tn— ^101. Tn— ^102. ^103<DlHlWjt;i# 
V^, -fe955/i^^?l^#:i4f*Tn— 9101. Tn— 9102. _hn— 91O3<D^Mffi;0^fe^¥ 

— h3;0S-fe95:iyi5^:SW2(Di51>M K^lkmi^^^Hifhtl. -fe^v^iJ^MMJa 10(DM*ffi 
^ffi;a5-fe95:5,i?S*t2(D^M®f-?ftl^l-^^$tvT. -fe^^^yiJ^-^— b3(DJib^a?) 

^5^f*^tt§„ rr-e. T^—9io2(Di:^(D^7iim^mW}i.. 'ftb,coTi=^— 9ioi:s.u^ 

7lO3Ml!jLTlHl^-r§^^;OS0*LV\ ^tLt-J;«9. -fe955/^^M#:i4^ 

[0121] ^(Dm:±9^^yi^)^^i$^14\^^mmmm^\^f'^. 9101. _ha— ^lOSO 

##^^110. 104(D#eSn:yKlll. 105(D#eM(^j:i9Ti3— 9101. l02rHl;a^^>^ 

'^^^'9-115X'^y^^y^mMm4^1^^]^2:^}^±<D'^y^yi^mMm47^^^ 

m4(Dw^^n% ^(DXoic^ ±y^y^)^m^m4(Dm'4^m:^ximmmi^±:^-f- 
^mHn. -fe95:5^i^^?i^#:i4(DTn— 9101, io2m^(Dm^. ^mmm^mm 

i-6rtdW*bv\ rtttiJ:«9-fe9^5/:^^?l^^l4^sig^M/^<Tn— 9101, 102 

mmv^ti^(DX\ mmr.m^^ir^mm^m<\^xmm^^h^m.m 
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2 

)tiE)tVXhi:.\\ 

•mmm i 

[0123] miAmimiB[z.7^irm^(D'^y^y^^--^i^^(D^oK\^x^m\^f:^ ai o ^ 

2 3 

^^^i!U SiO , CaO, MgO, ZrO ^-a-fHOfiMyoJ^rt^-jfe^ct^l-l^^bfc-fe 

2 2 

[0124] ^5bT#^>^^/cir75:5/^t:— ^If^oV^T. 1000°C*-ei5#'e#?a$-1^/cm. 1 

^F^(503li^ji^^-e50T:i^Tt-/^^i-Si^-^i5^/^^iooooi^-ri^/v^4tfc^o 
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[0125] ^It-^-To 



No. 


(Dana) 


Tli 


mm 

nm' ) 






1 


5 


3 


5 


0 


4.6 


2 


10 


3 


20 


0 


4.6 


3 


20 


3 


30 


0 


4.6 


4 


SO 


3 


35 


0 


4.4 


5 


100 


2 


40 


0 


4.8 


6 


100 


3 


45 


0 


5 


7 


100 


4 


50 


0 


5 


8 


150 


4 


60 


e 


6.9 


9 


200 


4 


60 


e 


6.9 


*10 


250 


5 


75 


1 


8.5 


*t1 


300 


4 


80 


1 


12.1 



[0126] mi:d^hm^X9K.^m(l>^^60° ^MK-^No. 10tlUZ^\^X.15%}^±Wau 

mmm2 

[0128] MJ;5t-b-C. ^>'i5'5^{tbfcir^5:5/^t— i$7l^^n5/hlO;2^^o, llOO°CiS^5 
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[1^2] 



Ma 

No. 




mmmw 
mtm 


lilW II) 


1 


2§ 


18 


25 


2 


30 


8 


9 


3 


40 


8 


8 




§5 


g 


] 


5 


10 


] 


7 


6 


15 


6 


S 


I 


§3 




9 


8 


i 


5 


11 



[0129] m2^^hm^xoi^.^^i&^i^4^(D^m)^^7^coitm^^3o%^m'^'h^'No. 

mmms 

[0130] I1I7A, El7B^tJ^^|E|8t^^i-«3t(^ir^55/^t— ^^^(Dj;5t-bT{tMbfCo Al 

2 

o sio . Cao. Mgo. zro ^-^-tf ioM*%j^rt fc/^;6J;5f<i|^S 

3 2 2 

'7:^^U-^\^fc^—^h^^hf£^mm&^i^34tV—VB\m^35^-:f]}>hU 1200 
[0131] -^(D^, ^|^^^#:34^V-iF-hy 5^i/{clJ;t9e^dS cfJ^C^fitlO Q Icl^LO. 1 Q 
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[0132] ^(Dm^hK. mmW^i^34^xm—VB\mM35(D±KmitU33tfj:^:ify:^ 

32m±^M±U33KX'0—i^itL^X, i|iSlOmm, j^^l. 6mm, ;g:$100mmO-fe 

[0133] itmmtVX. miARXfmiBK^irm^(D-^95.^y^\i—^^^(DX9K\^Xi^m: 
LfCo Al O ^^j?!c5>^b. SiO , CaO, MgO, ZrO ^-^f-f-iomio/oj^f^t^/^^ i 

2 3 2 2 

[0134] ^bT. w^^^jT^cC^y— K5I mifP5cD7fei^i;if*, /P-e^jl^^U 

VXmML^fc~^y^iy^^^])-~>-y-~ h3^ir^55/^i3^;/K2(DM ffl t^^^b. 1 500— 1 

[0135] r(^J;5J-b-Cf^^L^c-fe^55/^l:— ^5^30. ICD^^fB^^lOO^SO^U f^feo^ 
^itmVfCo *fc. 800'CxiOOO^ra(Dil^3l«B^^li^^||JgLfCo *g;^^^3 

[^3] 





(%) 


a 


(%) 




±1 


0. 077 


1. 2 




±3. 5 


0. 29 


1. 1 
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[0136] ms^^hm^xoi^. :^mMm(D^9^^y^^—^i-i. m.mmih-D^7!)^±i%sx[^. 

a ^50. 077Qtfj:otc(DKMU it^m(D±9^^y^}i—^\^^ WffCimth^^i)^±3 

[0137] ii»!i4-e{*. n±U33(D^4v^tm^^(Dm^^^m^tio 

2 3 

^5^^U sio . CaO, MgO, Zr02^'^tMom»%J^rtl;i^ce6J;5tii|iSbfc-fe:^ 

2 

[0138] ^M^#:34*Dj;tFy— K5imtl335(Z)±(;iitiht^33i:/^§;ff7:^ 

m±^MitU33iCX^—i^^[:VX. i|iSlOmm. J¥^l. 6mm. ;ft$100mm(D-t^5: 

^30^#fCo 

[0139] ^(DNf. M±U33t^tiKm^^±y^yi:^mi^32(D^iK&%:M&U ^fc. 

ttf(;i^««Stih;H-33(D;i}^Vmtc>fcJ?)<D|^^gi^#?rMSL. #n5/M5;2|s:(Z) 
'^lyy/v^i'^mu ^vi^yh3^K^\^X. itih;H-33<D^VK*^S!lSbfCo #n5/M 

t^li^^lOOi^^i^/HIJiL. id-ih#33-^(Di^7iyi^<D^^(DWM^I^-<fCo r^X^<D 

m4i 
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rsio. 


C%) 




1 


3 


0 


2 


12 


0 


3 


19 


0 


4 


25 


0 


5 


30 


0 


6 


40 


1 


7 


48 


6 



MMm 5 

[0141] m7BRXJ^m8iC^ir±^^^y^}i—^^7jk<DX^i^\^Xi¥m^f:io Al O 

2 3 

^5^^U SiO , CaO, MgO, ZrO ^'^tf-10m»%J^F*3(;iJfea<J:5fi|SSL/c-fe^ 

2 2 

^^/i^v— h^^b. mm(D^mi^^i:^X^iCWm^XXf:P^^^y^UQr.Vtim:. 1600 

o 

[0142] ^<Dm$^i-. ^Big^#:34joJ;tFy-K§im$|335(D±{CitihM33i:/^^;^f7;^ 

i^jm^i^tzM. m(Dt9^^y^mi$i32^mf2xi2oox:xm^Mu t9^ry^mi$i3 

2m±^M^tU33{CX^~mt\^X. i|iSlOmm, i?^!. 6mm, ;ft$100mm<D-fe^ 

[0143] :L(Dm. i^ih#33^;I^v^^;^f9^oW^*^. 40— 500t:<7)T/v^'^o»^ 
^7. 3xio~V'Ci;i>^-r§^^5o. 05—1. 2xio"Vct?'cC^j;5l-^^b$iirfco 

#05/ h 20;2^(Di^>'y^/V^«L^Co 
[0144] ^(DXoKVX^mc^9^^y^i^—^30^, 700°C*-e45#'e#M$-^, 2^r^C0^ 
?^^e:J;^940t:^T^-^^*Pi-^i^-fi5^/^^3000i^-fi^/^^feL. #ih#33-^(Di^^5/:^' 
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[1^5] 



No. 


^ X 1 0~^/*'C 




1 * 


1. 2 


20 


2 


1. 0 


6 


3 


0. 5 


3 


4 


0. 2 


1 


5 


0. 1 


0 


6 


0. 05 


0 



[0145] n^u?>?>\^\^n'r^i^^y^(r>m^m^hT;v^^t,--hfi:^'^y 

f^i)^ofz.o mmmm.^(Dm^o. 2xio~V'c.^b^cNo. 4mm^9iy^^m^\^ 
[0146] mmm3\z.i3\,^x. M^tm3(Dm^^mmvx. ^^i^KDmmmi^Mir^mm^m 

*LfCo ;!K-fK*^ioV^T^*. 20-22%(i|iSLfc„ itih#33(D5pJ^i¥;z^^. 
;^(D>^y>'Mmm(^liS{c:j;t93-1200M nii!/^6J;5f-li^bfCo #i^^^/^^15 

{g-fof^MbfCo ^^ihW33cDjf:^;aS300Jum^^/._h(Dt)(D^^oV^T^^. ir9^5/i5^^ 
#:32(D^ffitC]f:^|^^ffi<D^^^^3.-^Mb. ^;Jx^^tLi*il:«33(Djf:^;i)S0f 

me] 
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No. 


(jwm) 




1 


3 




2 


5 


0 


3 


20 


0 


4 


120 


0 


5 


300 


0 


6 


500 


0 


7 


1000 


1 


8 


1200 


10 



[0147] ^6;?)^^>^iJ^J;5(-. StihM33C0j¥^^l200ju mi:LfcNo. ^\c\i~. ^W^^y-y^i)^ 
^^LfCo *fc. id-ih#33<D/i:;z^^3/im^b/cNo. If*, JK-rK:d540%^Mx.TL* 
ofc©t:\ fPtf b/^;6^o/Co i>J-Jh$t330/?^^5— lOOOirbfcNo. 2— 

7f*. i5'^5^:^cO^^#:^n;^i^;lT-e^0jfe#i4^^U/Co -^hK^ MJh#33CDJ¥^ 

[0148] |Ell2(z:^-r«at(D-fe^55/i^v'— h$r#MbfCo ^^-Cf*. ^|^^^#:53(D^-?^— 

1 

2 1 

[0149] iimi^i^f>^^i^^-oV^T^i. ir^^i/^t— i^^f^iimb. 1400°C#?Ui^itl^^^ ii 

1 

[0150] ^(D-^ziy^v-^M—^cDm^^^^^^x. mi2^m\^^xmnir^o 
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2 

^m^"^. '^9^iy^^Mi^52a. 52h(D^/u—':/m:-t^t^mm^^KK^mi3^v 

. R^t^^^Mf-AtLfc^. M^^mMT. 1650— 1780°C(DfiS, 30— 50MP 
[0152] ir^^5/^fP^(^/¥^^2mm, i|iM^5mm, ^;ft^50mm^Lfcir^^:y^l:— iJ^^f-^ 

mu i20Y^mm\^fct^Ki3i,ir^mmnin.i^53(D^<^—>mmmw . w 

1 2 

[|ft7] 



No. 












(VXmm) 


W1 (mm) 


W2(mm) 


(%) 


1 + 


160 


0. 30 


0. 30 




2 * 


140 


0. 35 


0. 35 




3 


120 


0. 40 


0. 40 


6. 5 


4 


100 


0. 50 


0. 50 


5. 5 


5 


120 


O. 60 


0. 30 


e. z 


6 


too 


O. 75 


0. 30 


5. 0 


7 


80 


O. 90 


0. 30 


3. 1 


8 


60 


1. 25 


0. 30 


2. 2 



[0153] ^7^;I^-rafi•9.^l^®^#:53<7)«^?liS^n20V/mmJ;^9^#V^No. 1— 2f* 

, 1000— 5ooof--r^/v-ei6&lS«^^rb/'o ^fi\z.M\^xmWi^^W-53(D-m^ 

^'^m.i)n20Y/mm^-r(D-i^o. 3-8f*. ^•&'L.fzM^{K'm:n^^ti)>X^fz^ -^fz.. 

1 

2 1 
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[0154] mi2K^irm^(D±9^^y^\i—^^^(DX^iz:]^Xi^mi^tio ^^-ef*. y— K§|354 
[0155] ^T. -fe^^i/i^t— ^5^(DM^sfe^;lov^T. BIii^fflv>Tffc5gi-5o ^^b^mcs 

3 4 

2 

^y^^mr^w-^ih^worcmm^^fz-o mm-^^t^^'^^v^^m^w-^iBi. 52b(D 

7^#HMT^ 1650°C— 1780°C(D|y.S, 30— 50MPa(Dj±;':-e*5^h:7V;xt^i:«9 
[0156] -fe75:5^i5'$|55>(^J?^^2mm, i|iS^6mm, ^Tgr^SOmm^bfc-fe^^i^iJ^fc^^^f^ 
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No. 


'J-K<5/<$->W§i X 








30000t<^'^|lt 




(mm) 


(mm) 






«t*lb*(%) 


1 


4 


0.5 









2 




1 


0 


3,2 


6.0 


3 


3 


0,5 


X 


mm 





4 




1 


0 


3.9 


5.7 


5 


2 


0.5 


X 


HIM 




6 




1 


X 


4.5 


mm 


7 




1.5 




4.6 


6.3 


8 




2 


— e — 


3.5 


5.6 


9 


1.5 


0,5 




ftliiSi 




10 




1 


X 


4,9 




n 




1,5 


X 


4,5 


ftiiSS 


12 




2 




4,8 




13 




3 




3,6 


5.3 



[0157] m8{Z7jki-m^.U—}'^^54(D^<^—>mS&MK^l. 5— 4mm^bfc^Ti^*5V>-C 
. m^^^i^53tV—]^^^54(DmmY^lmm)^±tl.ti. No. 2. 4. 6. 7. 8. 10. 

11. 12. i3{*. looooi^-ri^/^-ei^ig:m^b?fev^^^bfcW^^^tt^#^^^;05-e# 

ti. Y^3X~'^^ML-CV^^No. 2. 4. 7. 8. 12. 13{*. 30000i^^i^/^'-et>^^ 

[0158] ||»!|3(^*5V^-C. [l|16t^^i-J;5{-. ^f^i£^#:53(DjFf«9MLfP(Oy-K$R54 
{|IJ(0-|f|5i-^ ^f^©^#:53(Dffi(D§P5)-(^M:-<Tifffim^#<b/c^2^f^§|558 

mtmm^mx^f'o ^2^^fis58(Difffi^«^sjs^#:53(D/^^— ^itig^^M-r 
^:Lt\z.i:K)mm^f^ am^lt^Ki^^-ov^T{*. -t^^iyiJ^t— ij^tcamb. 1300^ 

jse)(Z)MmjI{*i90V— 2iovti/^^j;5^--fe95:^;/^t:— i$'(Z)e^fe^pSLTv>;5 

|fP4(D^-^^— ^^j?gg|X«2mm. ^f^S^#:53^y— K§P54(D^PiY«l. 5mm-e 
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No. 












rc) 


(%) 


1 


1. 0 


83 




2 


1. 2 


87 




3 


1. 5 


104 


8. 9 


4 


2. 0 


1 15 


7. 9 


5 


2. 5 


121 


8. 2 



[0159] ^9;0^^>¥lJ^J;5t-^ M^it^^l. 2.^LfcNo. 2{«|^iS^#:53<Di^g|5^y— K 
fcNo. 3-No. ^«^#:53<Di!^§|3^y— K§|354(Dii^§|3i:(D?a^^;aSlOOr 

MMM 10 

[0160] ;^^M^!i-ej*. ±9^^y^m^mM'r^mmm^o-2mm%m'^'^m.^^^^tK 
x'o. -^^^^y^i^^K^^-r^mmm^o. 4-2. 5fi»%(Dr^-e^»$-^fco -^b 

V^T^i. ±9^iy^}^—^lcmmU 1300°C#?ai*#35>#. M«^lh26'C^§|5?^^ 

3 4 
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2 

[0162] [^10] 



No. 


(SS%) 


mu TJar ..^t. 




<%) 


1 * 


0 


0. 4 


14 


12. 0 


2 


0. 2 


0. 6 


32 


4. 9 


3 


0. 5 


0. 9 


40 


3. 8 


4 


1. 0 


1. 4 


55 


4. 6 


5 


1. 5 


1. 9 


70 


5. 5 


6 * 


2 


2. 5 


105 


23. 0 


* 





[0163] mioKmirm'o. ^m(Dmij\\m^o%ti.ftNo. ii~i.-fr9^^y^i^2^ic^mir^ 

5-2. om*%-^^fe^No. 2-5i^.mtm^^itm^m<.^&\^fcm!K\^^n^^ 
mmm n 

[0164] :^mMmXi^, mMMlOiZ^\,^X, y— Kt:V64(D^#^0. 3mm, 0. 35mm, 0 
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. 4mm. 0. 5mm. 0. 6mmi^^Mi~§^^t^J;«9. KtV64(DSi^;^JB68(Dji:^ 

^40-93 mf^^^b^iirfco ^^<Dm^(Dmmm^nmK^n^mMmt^nm 

[0165] [^11] 



No. 










(mm) 


( m) 


(%) 


1 


0. 3 


40 


2. 1 


2 


t 


70 


2. 3 


3 


T 


78 


3. 9 


4 


T 


93 


6. 4 


5 


0. 35 


65 


2. 2 


6 


0. 4 


68 


2. 8 


7 


0. 5 


61 


2. 9 


8 


T 


85 


5. 8 


9 


0. 6 


65 


7. 9 



[0166] ^ll^^b^J§J;5(-x KtV64COJ^^d5o. 3mm-e^^t:Ji68<D/i:^;$S93 m 

-efe^No. 4«. »^^i^#<z)e^^>fb^^55%^®^-rb^o/co *fc. y— Kt"^' 

64cDi^#/5SO. 5mm-e^ibjB8(D;f:^^585MmCDNo. 9. y— Kt°:/64(D^@^So 
. 6mm-e;^^ka8(D;?^^S65/zm(Z)No. lOtj, iif>^^^#(Z)ig^^{b^;^S50/o^ 
®;tTL^ofCo ^tLt->C«fbT. y— KtV64(D^=S;550. 5ju mJ^TT*-^^bS68<Dj? 
^^S80jum.BJlT-efc§No. 1—4. No. 6— 8«. jlinf^^l|^^<DS^^^t;^/555% 

mkm 12 

[0167] %mmio\z.^\^x. y— KtvcD$^^^^^a^^>ft;$-frT. am»^t*:i^j-*5 
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i^-r^/^^l-^^^^/^^L'C. 30000^4 ^/^(Dm^Um^MMl.fz.o */c. y— KtV 

[0168] [^12] 



No. 


(°c) 


^/^^ 
HaM 

(ppm) 


< m) 


(%) 


1 * 


1640 


10 


0. 8 


17. 8 




1710 


80 


3- 8 


4. 9 


3 


1710 


200 


9. 2 


4. 8 


4 


1750 




19. 8 


6. 2 


5 


1750 


900 


27. O 


8. 6 


6* 


1770 


1200 


34. 5 


213, 9 



[0169] ^12;?)^^^IJ§J:5f-^ y— KtVcol^^^^^O. S^mirbfcNo. If*. 
13 

[0170] ;^IIJg^JTi*. EI20A. m21(DmiM^UW^^^^tL\HW^<D^=7^y^y^—^^ 

, 2:2^(DTi3— ^101, 102fmz.^'7Ky^^^W-lA^^1^\J-:iUK2i^(Dvi---yKn 
LT^FfT-C/^V ^i|^^-e-fe755/^^Jf^^l4:dS«;5r^d5$>i9. y^- 
iJ^^i-^irJiTt^ci— ^(D^®t^'^;5So#ir9^5/^^?l^#:i4t^fe^$tL^^i:;^^ofc 
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o 

21C0m:U'CU. 1^/300, OOOT^t^i^^^LfCo 

[0172] m2uc^i-mm^. ±ti—^i)tm^(D^m-^xmmi^ti^t^^^i-^tiib 

KMl^X^^nxfj:^ ^^m-^. 2^!^±(D'^y^yi^m^m47!)^:h^m^^1^^X^^ 
J:5(-^^of:io ^tiKX-DX, ^(D^B^s^o<^^^^^0^/l. 000. 000;^ 
KWPX^fc, 

[0173] '^y^^y^m^m4(Dm^^. Rxj^mtnm^'^^-^^mmir. -^^^^y^ 
i-^mm^M<i.xm:M^^h^mMir^^t7i^x^tio -^fc2^^±mi^\^ti^m^ 

[0174] _hn— ^103. Tn— ^101, RXJ^T^—9102<D^X\cm^mW}mU^^ 

mn. i^xcou—y^mmi^m^^'^^^^^hmi^mi^u^^n^fco ^co^^w^. 
mmmw}^2^}^±<Du—yxn^t\Bimmm<D::<u^, immmi^. 

-r^x^Ku m(Drxi—yioiRxf±vi—yio3i^mw3i.x\B\m'r^x^Ki.tit^ 

^^Lfc^^^^S Bltgi^/^ofco ^fhU. •^'7^y^mmi4^mi.X3:^<Dn-9 

[0175] m^. m2i(D'mm(D^^—9(D^^^m.x.xmi^B^^n^fn^^^mi3ic^ 

-To 
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1 


3 


3 


0.3 


0.3 


15.3 


2 


3 


5 


0.3 


0.5 


17.2 


3 


5 


3 


0.5 


0.3 


18.2 




5 


5 


0,5 


0.5 


30.1 


5 


ID 


10 


1 


1 


31.8 


6 


20 


20 


2 


2 


32.2 


7 


30 


30 


3 


2 


31.3 


8 


40 


40 


4 


2 


31.5 


9 


50 


50 


5 


2 


33.8 


10 


60 


60 


6 


2 


34.7 


11 


64 


64 


6.4 


2 


35.2 


12 


70 


70 


7 


3 


5.6 


13 


80 


80 


8 


3 


3.3 



[0176] miSlCTjkirm^. ir^55/^^?f^#:i4(Z)i51^^t^^i-§_hn— ^XJiTn— 

(D^mKM\^x6. 4m^MK.^un(No. 12, i3)<D#^, mit>mf^M^4^M 

0. 5—6. 4fg^. _hn— ^103<Di^^^So. 5— 2{§-efc6^3|Sf (No. 4— i^V^ 

^m^m-^mhti^o ^<D^tx*)mm~^9^^y^m^i$i9(Dm.mcMi^xT^—9(D 

^%l^0. 5—6. 4ft. _hn— ^(D^^fiO. 5— 2fS^-efc§^^;0W*bV^^^^St)^^ 
[0177] ^{cl, 2;$:(DTi=i— 9101, 102F^(Dr^|5g^^X.-C^I^^IIJfebfCo ?^;^^^14(c: 
[|ftl4] 
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TP-7lOU02|gllJ)|Sll 










a (mm) 


0-7<D?Hb(mni) 


mmmu 




1 


0 


to 


0 


8.2 


2 


1 


10 


0.1 


31,2 


3 


2 


to 


fli 


32.3 


4 


3 


to 


0.3 


31.6 


5 


4 


10 


0.4 


32.3 


6 


t; 


10 


0.5 


31.1 


7 


e 


10 


0.8 


22.4 


8 


I 


10 


0.] 


21.1 



[0178] mi4iC^irm'0. Tn— ^101. 102ra(DraPBa^5^ ±9^^y^m.^i^l4(DWMihiC 
fca>l/2b(D^3N-(NO. 7, 8) -i::1*-fe95:5/^^?l^#:i4{i>Eti-§^a?)#(tJ^i^;t»;0S/jN 

9rBlcoPHlPSa;05O<a^l/2b-efe§^i:;^W*bV^^i!^st)^.;5^ 
[0179] ^t^, 2:2^(DTn~7l01, 102AU?_hi:2— 7l03(D|t|if&]3^SIS^^X.-C^^^ 

mi5] 
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mmwsLii/3i) 




1 

p 


S!.!!. 




12.3 


t. 




10 


209 


3 




20 


33.2 


4 






32.8 


5 


mm 


40 


31.5 


6 


mm 


50 


31.1 


7 


mm 


m 


32.5 


8 


mm 


70 


31.5 


9 


mm 


80 


31.7 


10 


mm 


90 


25.3 



[0180] mi5K7^irm'o.^—y<Dum^mu^^m\^fcnn(No. D-cf^-fe^^s/^^^^ 

3T80^Mx.S^f4(No. lo)-et>. ISJ?)#ft^S^^5/h$<^.e?)o 2;^(DTi=i— 9101 

3isf (NO. 3-9) Ti*. ^^L.f:imm3fs.m^mhtif^o :i<D^tx^. 2^<Drti—9:gL 

[0181] ±^—yi03(DW&;fj^^K.XU^^MMl^fco "^^%:mi6K7jk-ro 

mi6] 
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1 


0-01 


22.1 


2 


0.03 


32.1 


; 3 


UAJO 




4 


0.1 


31.1 


5 


0.2 


32.7 


6 


0.3 


32.3 


7 


0.4 


32.5 


8 


0-5 


32-5 


9 


0.6 


31.2 



[0182] mieiC^-rm'O. _hn— ^103O|fffi;^;dS0. 03MPa*«O^)|Sf (NO. 

i^:3^(No. 9)i^.mmBMmi^\^^-^^.^&L^fcmic±r(Du—yioi. 102. io3(Z) 

^ffi;i5^o^^^i!7feSo _hn— ^103(D^fii;tl^So. 03—0. 5MPa(D^)^ (NO. 
03—0. 5MPa;6W*LV^^<^^St);6^^o 
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[3] tffSE^|^ffi^^(D^lfPd5. RO. lmmi^T(^ftB-efe6^i!^#^^i-a»^]fil 

[5] ^^^m^^W-(omWi^h^'y^v^^—'^Um^X(DmmfiK so mj^Jir-fc^ 

[10] tfflE«tt-3|sf(D-^ti.-e^ti.(^W^#^(D^^i X io"Vcj^T^bfc^^^#m 
[12] -fe9^5'i^#:ft' ti^l^®^#:^ffi^Lfc-fe9^5/^t— i5^fc*3V ^T. 
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o 

[16] mm^'7^y^^—^(Dm^^6min^TXm. ttfiay— Kg|3lll±(50^Pg;6Umm— 4 

[17] mmmmu^i^(DmML^(D-m^. mm^^i^(Dm<D^^Kit-<xmmm 
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